zola) 


Meniam ah = 3/5 : Kinetics of farticles 


1 SF=ma в vector equation 
1 valid in all mertrol reference frames 2. 


coord systems 
" use a free body Ainaram to solve 


ы Common Forces: 
gravity force = Gm m, 
yu 


= maoh surface of planet 


stokte; F< JN 


| kinetic : F = m 


/0(b) 


A block is sitting on the ground 1 wcrease Р 
from zero. How will The bloch- behave * 


Answo { 

LA 
/ Drow FBD moe 
2] Select coordine system | m9 


3] 2 = may= 0 
> N — mg =0 


N= ma = (3)(4.81) = 24-83 Newtons 


ч/ System is originally static. Frickion will heep it 
Хас untal the Stane friction force reaches ТҰП 


(Evictions oe = М 


= (03) 4:3) = 9.93 Mewtons 


> Bloch will remain stab ionary , with, € ekton force increasing 
to counterbalance P y wil P reaches 6-03 Мелон 


zole) 
g Once P reaches 283 Mewkons „Шә. will slide. 
> frickion force becomes kinetic frickion 


>Р, = may 
P = uN = мау 


883 — (0:25)29н3) = за 


Example 
Ё cireulan racetrack has radius R=200 m- Determine 
the track's bank әлде б if rated sped is V =190 kn Jhr. 


> 


| 


Divide Q) by O 


lo (d) 


Fa, f Spring's relaxed Length is 3m. 
The blak storks 4 slide only if spring length = 5m 


> 


ж, = 0-4 
fea 
Egb و کے‎ ۸ is 
= — friction | 
Noke: Fa # ma 


ҮЛ: Өй = Mey қ when Spring bent =$ м 


Ф SF =0о = Fq— ma + T sin 20” 
i 2 unknowns 
@ > Ру = о = Tees 20” = Bs Fa 


> T = 182 Newtons ; қ = 82,9 Newtons 


but Spring tension Е LR) (spring extension) 


192. Newtons =(su—3m) k اج‎ k= 98i Newkons meke 


Newton's Law with Lopes & Pulleys 


го (е) 
Eind fension Taa rope 
Assume: 
Rope does not stretch, 
Nor bunch up- 
2/ Rope hes Zero mass 
3) Tension in the rope 
isthe same everywhere 


EBD of wheel: 


> Fy =o 
T+ T = ma =D 


n = ma] 2 = (ıo) (4.01) /2 249 Newtons 


Mow make the problem more besin с> 


Compote these 2, cases 


Tj > Fa = Map 


(2о)(9.1) — 99.1 = 2o ад 


ад = Ч: sut for case () 


= 4.9 ) m/s” 


Iola) 

(D т 
2 = my dy > EP 

(ыы 


T 
> Е =m a 
e 6 8 
ре 
(/ о)(а-е) —T = 1000 
Img 


Weth 4 | - si کې‎ 


1 equalions " hut 3 unknowns: T ад ر‎ dg 


ааа ek enl 


case. (2) 


Why 15 la, | NT in case (D than case(i) ( 


— roth) 
Engineering ax amples of Р=мӣ 


Static 2 Dyhemic Erichion 


For problems with mule masses , USC 
kinematic relations Мэ ameg the masses 


— Next Lecture 


More advanced елү 


neerin а plications 
ot particle kinetics. 3 Р 


Menam 3/1 — 3/5 


